Mechanism of phorbol diester-induced regulation of surface transferrin receptor involves the action of activated protein kinase C and an intact cytoskeleton.
Phorbol diesters are tumor-promoting agents that cause differentiation of HL60 human leukemic cells and concomitantly regulate surface transferrin receptors. Regulation of transferrin receptors by phorbol diesters involves receptor internalization in association with increased receptor phosphorylation (hyperphosphorylation). The intracellular mechanism of action of phorbol diester involves binding to and activation of the Ca2+-phospholipid-dependent protein kinase (protein kinase C). Present studies comparing results obtained with whole cells and those from a cell-free system reconstituted from purified protein kinase C and transferrin receptor components have revealed that the transferrin receptor is phosphorylated by protein kinase C activated by phorbol esters. Following tryptic digestion and two-dimensional separation of phosphopeptides of phosphorylated transferrin receptors, two major and several minor phosphoserine-containing fragments are resolved. These fragments are identical whether transferrin receptor is phosphorylated in whole cells incubated with phorbol diesters or following phosphorylation of affinity immobilized transferrin receptor in the in vitro reconstitution system. Phosphoamino acid analysis of these fragments indicates that serine is the only amino acid phosphorylated in whole cells or in the cell-free system. In addition, colchicine is shown to inhibit in a dose-dependent manner phorbol diester-induced internalization but not hyperphosphorylation of the surface transferrin receptor in whole cells. This inhibition is specific for colchicine since inactive beta- and gamma-Lumicolchicine have no such effect, while taxol reverses the inhibition. These results indicate that the phorbol diester-mediated process of down-regulation of the surface transferrin receptor is associated with phosphorylation of the receptor by activated protein kinase C and requires an intact cytoskeleton to affect receptor internalization.